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Cha!.etqr ot Urdoa Collqe, in ;pvtt i'ulfUJ.a 
ot \it8 :Nt4~'3 tor 
£cl • •· Ui C . ·•VI' 
Wtt pol"t lJ,7' Ottio1"&:,. 
J.. iillietc acid - ti. will r 
1~1. ·!he ao co~ at;t.iod of pn~\loa .ta t 
e "1- i:rl.11®.h · m aoht. 
".t!· t1- ot tt t is 6.,v mc,,a b1' 
ccucent.r•Ut1'"1 ot $1lica,. ~":.~turo, p 
the sodi. aUiua t"A'Uo oa tl'A t~A or a-,. 1'.i'q f'o'Wld no ~t te.ot. 'ltbG 
thtnr r~r •fll"• Rpt - ~t.. t.. &rd Q.tt earverU ~ • etf t. 
t r t 
c t;Xld tl»t bcwiteno:d , f!;; tJ. .. -'•~ iA hi. •twU.•• t~ t.hllt t. p •a 
i r• s~ o:tJ~. biet'l;t.sed: ill -c couU.Uo~,. t.bou. not ~ .. 'T H* • 
ot t.a aioi,:CUQ p(dAt. ure ~· t!th 1no~ ttiU. ~tr'AUou. .All 
pU' 11 at ti• Tdnill.lf1IO poia:t. ... m tJJe 1dk4l inM1 dde. 
'rtlen ar t~ e a&l rt:Jr gel .otmo\Ul'e., t 7' ere t. 
!Jlils1e ~q, tte llul.~ ~. anu the ti.bnl'l..ur t oey .. O•*"•aldil 
.xpu1fted tm emlai• 'tJteo17. It a d a liquid - liquia fJTa or~ 
hid tructa.t'1',- ~b b .ere urutaidctred. 40i1tW \ atmol'l'llal,, 41\'d 
cet.'ltr•~ tmm t- other. 0$bald did a<rt btilieY t.at ry • .._ 
phlned m1liak 1d gele .. kt.aeblJ: 1 41'edltcd t1ith '\"'. oellu1 t '17• 
•1l14h aa(lU a tat tiho U~d u bW:l Jn are;1l•t ton i a etil; 'I' et.rue 
· • U? or tJ:.w, :zolt4 l'tl'.M.\$e. Bec&u~e or , u~ tne o! ,r,...~l'k~ Wo 1 
alao call-1 t. bcuqeoab ~- :Silid.:c 601d gel~ •r Q,gto ouU, x; in 
b7 t.bt.s tl'> r:rq • .dace the •~tried etl\t'ltf ~no~ o thv t 
set."" !he t&et tl¥1..t Qnernt.z ~· ;JlAe• 1• •loo ditf'tcaU. to ~- ~ b7 
th.la thlKley. ri. fibril.W thtJol"1 1fll _ q crerd'!.ted. ~ ,1~00. lt &iN:.>1.l:IOt:!3 
a eolid and • llq,1.Ud phan, both of •ht ~QC oonu lla; \be eolid a\ ,:r-ie.l 
torrd.ng & fib atruotur C") ~i li~d in t• ,o; e. 
t. Gl!J' l.O. t• oa. t~i.tfX'I by ®G\ ~elf 1a ·thi.ti field Gr Ci \r;y • 'l'hfi 
ditt~eoo- ~ to t dll't~t 14 a. on ~ tl tihl'OUD, if. .s 
t. !to~ r~t tbeo;rl alD 4ad Pr&Q•h' • 
a t.~ bu~ b ··· ?f'opoaed by ~ to upud.a t.J. eonder.ura•i• ot ill.no 
bal)i · tor t. 
"" I:\ t.i a t · or.1 Ear t •X,1.Q& 
fibrUl 1t;~e. It aB Ma t. t. 
etc Mid .1 to~med. ':kl ~•ac , due to the 





p~ta tba be'.U•f tl:lAt ~iliitlo acitl rtnt. cmru1:.tn.t ot ~ lacni1 _a• t 
\hat u ~ \J!ey colldeee to Iona Uri"~· 
It • •mw.o bt Loa.O•ck t · t the gel •• a&&-ti•EJ.r arge.t 1D 
bl.1ne1 n f..rt;.l and weakly 41.Cidic ls, '11hU& ln .. ~ aoU I la: it 
po11tUvely cmrgd. lt. na f)l')lt.ul.lli't~ _. lJw:.odll tmd a to the Q#bof.er1c 
nature ot t acid U!)QD iom.atio:l ot he -id, tho ilicon wUl. bet d 111 
d.tbtJ' t.k neptivs or ~ttiUv: 1011. 
•lllOUt. or ~t:-eteh., ~ trJ.a llilt &eta ~mc.ll"'r ea -~&"<'>el- on. Tho:?• 
l!lO~ou lJ.t t~tl!'O,W u ~hown e.a.-17 in ••ttiugµ., 1\ illl bit t.ogo~r 
CW• w~ ~'t'l:l.PM'V· .fo,r UUS~a it g a l u ~4 to at. 1c t.ez:t. tube 
aud it iS' ~be sba.kcm.,. 1 t • U AOt. bntliik Cl) tiM ilqu..."'7 -and »..en reaeJ.. .tt 
•Ul ncn. br up t ~ yr cicl• extst,. wd nll cet-td.Zlly t .u uety. 
Th.Uotl"O!)-J' 1• ~ ~opfl"ty k...wm to ~ sol. wkltfo ge.... ConoiduAblo 
rk hl.tll b$61 doa mid 16 cUU '.bein doae. J. ti:l..bo roplc gel 1u o • t~t c 
be -~ ttl'ter 1 t Ml a.a\, d .-.ricr fying Clad Sttnd1ne, •1ll rec.i.. 
Alter i.t •tl4q or t xotrow ot l0£0s &•1•, ~ adY trA'l t.., · orr 
t t. the itll. w e~e ot a .n•~•or-k o'" atNU11a. ~-.d 1A .e ~. hi h 
It. -.s a~m bT ~ tba\ ial;rMld elitall ad &Cid. nrthB d 
l»t- hlR t~tropy u wll •it t1• ~l.t .4 ~, tbo~h Uoe l.d.dt t.t.on or 
•*trolTt brought t.Ae PNPe.l'W back,. 
Pr~lif t.M u .t. it btpo~$ dt~cJ7 tn 1.be r1~ ~ <it th1 trow 
tl:lq t'owd. tba it a ge1l. of t.1e; art elu, 11 v~,.,, 
ill ~. .it ~ a.at. i~ a ta • e nt•~ lt -t» · tJ.c .,,... ••n 
pnt.U roUina t1on at t.tte «mtaineJI'. ?ht.45' pNpttQ' ~ .. a c~led r X>PCXJ• 
' ~r"t; ot ir l~nk. .t:. , • er n~ e. A. t tt:mt t. 
cc\ bad t>~~t1c ~l'tieo1 Md t.ht>"":· "' o ·:eo.14*1 i.f1 t -. #'t'.ucy t~t,, 
~el-e r.:t.• · t· ~uat ~tst in thixotrO?,Y. 
Cl~ '•fJ:S &el "'Ol'J.ttd 'tla 
~ ;ea littl'lf ~' 6,.1 "'"~-~ ...... .., ~a litc;r of f :4)3 · ~fl!I! tt-J.i:ot 
forth t.ba ldca tne.t tbtl fi1t!!l lia.d a not. zt.l"'J.~t.ur«\t OOWJQ !!d ot cell ill Mcb 
watf.11' la ll$CJhmdcall7 euc:los£4. • t~ that pvt1cl 
~ t.f'tar ~bRiuc. &4w d.ectd d \hi. o. t; · on 'the partictea u 
t\Geea1Mi"l7 fl# &A G.. Eh'·oua~ ~ a. s.. &itl.dl, wi!o t!: lht t, 
or corta18 ~Ue .t..ou · 1~at be n r~r ~tro.)7 .. 
F. Jul11P6rger aud A .. Plr::;,~1 bo'lted ht:.t VfPti geie w 
o.,. ~ . uhn'~ ~icle~ ~ tter bu!d..."l • ""Ud did abet.- t~ ~1' l rheo, !'II• 
i. ~cl d 1. '°· Jone rotmd t t a pa:;t11: ot -~ t.r1c 
? Uo~, cp Uke µal"tt(U. (Uollfdc • l· 1 m1ctt,. trra .. >hitEi, etc.) 
''" t~trep1c put.ea '!1th s-M:op.eot1o ~ t1 • 
'tbota: n tblloti'OW 1 said 
M1lirt 1el ~t 1n thl u: :i, a 
O:rittlthl' ~t Att.~r · .c 1. 
P:top 1'\1 ie r lat.cl to t.bixotro 
• ,.o .. ,.,r ... <r.:·:L 'l.)'· not to ft e i-l"Op !'~ &t 11.iclc 
·tt1nrr1 it ti - tlbt~ OJ d 
it 
~ ~ • 1ll141 _pn~ a:z eti.Mll. nt.h uiu-~ •1.llrati.on• u tu. 
~ ot Jiiita.U.wt.. '?bcQ' toun4, b>• -, th&'\ oeUicJ.e ti.t:1d aola iJ: t 
e:zid.:'b1t the prop~t7 ct thixoVQW• lbJl'G ~''¥Ork •• obo• 1.hia b• 
t»t rtllltll tru. ·• A study by • h•w;Ollo.k Md ti,., w. G11Unee.' bu sh:Mm t t. 
1.ia t pil or s.1 to s.1. eZf'deeid.l.y ~ .a, could e l.f.Qv..ti b7 W.t:..?a- 
eoato vibraU.one... ~ tum.d to \he -· to?"a o ~. 0 r r~11:""11< 
r> Gd ao ~tJ>O.l'lC pm~a. tts siudleti by ultft.-r.mio •• ..,.. tW.1 rep,. 
8.S to 5.,i, 10 tho l"at\ lt"\ whtQb . 4l.1c~ Ud Co 4 sbo'lred hat eilic 
aole mald ~ c.a17.1la'k4 ·'b7 el.ctNQ'tee. 
the 41..,..._.,, of DuN ~ GritflthJ: ttat. a siUcic _,1 ti w1ll 
rtigel *w ~.aslag UJ Md. -.uh1ng., 1a aot. tau• t ~- b it Ollld 
or .iaW:rB&\ \o atud.1 \hi.a. ttJ.a pl$~$r is 0~ 111\h Juat t.hi& M\t,,v II 
the ng.U..tlon or aWGio Mid. pU. 
• 
lo tile uv rtno ~-· ~ .. •E• ~ ·sod.tu uu te o p~ .... ., u 1lu to 
17 liters. w £F •? e · · tuts.a 
~ic ~ 14. Ut.. Ud •it.h p 
-=1 U• -- 'Up t,e • Im IWJ:~(j,11 
~ ,pt or taft> onllw;.l aeu l.t 
~l'dna utut: & idttda f(;nd !tortap · tfiutiO..Wr .. 
-. und ~1-tric~. t of i · ~ 
tu•,, ~il$1q a m'1.oal ttl.ect~, i . &OQ:ur~·te onl.J' 
~t 8 pU OeclU>:".;UM 
elA bod aud r~ it.~. t'Q't' t'urther :m~ta. ib!.1 the n 
. ~d colo:r~q ir.J mt too te,. tt. p; euttlol ~ loae 
ruu.l tor ·hi rt ~. t ~ 11 • o ot !»"iJ 
h ON«r' '\O bft ll? ti ~1 11\tl) ffl7 ift 
WU ot t t)'µ 
Cb'f.nk • fh 
~to Ue'Q 1in 
To 
octr.ltu no u. 
fi ht eiw_.., ~At r~ ! :l" ~ • i.)Oee a du up f'ouau 
cmoioo. pl.atin;.i· awl n.1~4 p.Lati; ~' it. n ee 
~.J.t..lo.ll.!tt.JO\I fit{> • 
tot tho nft 
ta ll 
ot whlcb 11 
.'(> to 
b b.l -n., ~ .. 
$llut.10ll, 'fUflna wtGl'Wl1~ ot 
J" •••• 
r. 
aM(l tll.p tbf l"fdM1DdeJ.". ~ :PJ.,a ~ e 
wa WJN to d ~fl tbe ~a or· tlMI c.i 
~••b'&timl ~ Jed.• up. w. 
\litw otlaer t• wn. ·«d \o stu 
tlWk rea.elAtlft. ti.Wi ~ e ehfJ ' on •ch othei". 
Slue ~ tJ.a4 e~ ktw t.00 Uco the ~· wa;s -4e V.:') uutU 
itw WHld lll · JmliW rctgel (u,p fa OAtt -*t.b), it .._ ~Seq" to t,~ t . 
1 d17~ «lt... latob l•a eoverlnsc ••n "1"~ not 
~:rumt,. It JtU found t.Wt. a r.LiU.ce•\or \d.th atu in t l'xJttoJ1; to k ; 
tbr ~- Ht.uftW Nil Juet tl'lG .. ~ tl.t!D&• It eoul.d ·~ 
10:) ...... g: ~ tm.d tbe thr I() c.c. ~ ... ft a. tt:ry.. ao. # m.l • ' 
of nter- •'*1.d ~-• «M eolleot on top of \ho get, but it OatJ el GG a-.r wa 
dit~i®lt.,', b~ ot tt. ·~U ~t. 
'The gel. wu ifil"St up in loi'J c.o. K Iker ·a.nd ;,.olJOd to aet 
«> c.c.  ~ l"tdOYBd -.d t~ J'~UI 40 o.c. broke: u1 with tt. at.irrlng rod• 
Mld th$t .tO 0,.4·. of b'te:r' -.dd.t. 'fhi ft$ tl: .u. P'1t ~!" t a.ti. tor, ud tl 
1 hc>l't' t.bb~ rued up. T~ ~t ot a,S.tat1: -. k ,p\ u aM.r)¥ const.c.nt u 
?Onible fU'I! U gel.. 't~ »h'turG WA.ti ~1'btt«i tor 1•• a, Grter Wblch 
U. tl• :re .. tJ.na al:&tur• MB ~be Ub • tbt•, ndl.lte RS,'Cmtdoa., t 
~t ·Of let tmJer t. 1nflmm: poity W&S YeJ'.Y •-U,. Du to 
151._ ot tt:e omtrit~we rec•,?tael.es 1t RA mJO&l#trJ to W' t 60 o.o .. ot 
•~t.lni ~ptm1!'10U 1nta thra !O c.c. bea er~. th be:akc:.'1"& ~• plE.Oll\'l 1n 
tl : 4mttrlfu& tmd c ·ntr1t pd. for tltt.en ~t• • Jtt.r tb1 th~· ••• ••tel' 
• l)Oll!'ad orr k& t. tor a a t.canU.utioa wi t.b t :r. Sot t.P."l.U: tu11,. ' ' 
tJOlid ?UtLel.ca ti \~ eotl.ec~ in bo\:t.:>t. or t b.U:c.r appe. r ftl7 
ch ltke a ' 2.\ or .tt. thiQt mud. The !'.l c .. c. t•~e wttb th(~ Gel.id· )U;terUl 
•ll t u pl.&c . in the de41ccator ~ lett. t'Jf! a COG. 14-t"ablo ~' {:t'O tbat 't 
:Ve tb1e to nietil. 
l.00 o.e. K bealte:r. \U,ur 
rep ted. 
TA61 met~ \laed to~ da fl'.wiubg •hetl:~~ ')JI' »t l et, r 
mor cal'netlf,. re•ett,. ~ that or ~ tU ~d •t.bod ~l.o . ..t iv 
erli. fh1 -~ lit to ~l't. 11 lnt..4 t;laes 1'04 9 • m.a. 
rod •ill etane :p. th4t &el e ocnstdered S«t.- 'TM:e 
iU to eetabl.1ab •no hc0.t ot· 1d:ietWl' or not \"' $ · .bad. N •t. U ceu-- 
trltu~ tbG &..IS~ltiol'J. Ot t:lle &.el iMlJ"tleJ. in ttill'kzo ~,W ~t \tie 
ll41.or11 t~ ~~ ~ -~~ in the b•.&k•r ~r.lt ny~rt • 9 cc. gl.a1 :rod •1 
<mit ~tQ~ ot ~ i)( ge r.-w.tW.. vhich · dotlnlte.1.y not et. • 
.;. e to t '°'Uiti.at:U.fi1' 1& \hli.J ga_. J. t.b ot' t· nd could ot. b• ftri 
t.Q ~h a. ~it that \be t9C\ll.d A.')t ~rt it. tmr.t \hfJ reg terial. 
WQ\ll.d,. tvcm 1u a :"-lieut' · ;.i.. d · l'IN did N>'t fall O'fV Ua Iii llQSGF tori l. 
th.it ·'fU not ~et... tw;:.. it i ~ · 411.y ,_ 't.JJl1t in t •bs~e ox tiler bet r 
~ ot dtttermtatlUcn th1 ~~.:l lJOUl ~Ytt 'to ho UMd, •1th 0lJ.c:!:t V'U"te.- 
t..t.ana tor fdlOlUillOff to h t4l • lt .~ d: ~ i: t · t ,. 't.t~ of 
t ti.i.g to ~ eGr · ill .e::tmt. t.&:. • tie v o th ~\eri end riet o't' ao 
t. .r~ 4ld fell v'l&I' 11' h~ 1d it.a oonton\a were Jarred fmd abaktm .. 
Tti U& ~t. ht H t d tli.410%1 ~ t(> tillo exµcr1.-'"-'llii<L. 
c.::>..d i"At.o bich tht:. <le ut l.a et.er. Sinc.e th& 1 l Ji.4 ftt?el 
lc.:e# ~ l;itn rieldl:r et'tol~ t.'Vt12't.. r~ee.i... iooc, 1t Q.:) <lUlw • roble~ t 
4 · id · v.ib&\hitr \l .. not. tbQ ._ id reset.. 
~ f~llold.ng uoti :t pf' mluti to ... tJw rw. .a ,a or pti 
aa. §iJc~ Mtlic £AW .lita 
l~) .. lr Ii o.c. '° a.. c.e. i.l l~-ldJ 25 i&1.. i "I. 
2(•~ end ab) ti d l a.~ 
2( iind 2 d) 26 4!.a U.6 
SC•~ - ~l>l 2$ to 11 i. 5 5(o and. di aa S7.i l.?.5 
4.~a) fm.d 4·b) ii N 20: .69 
4 land •rd) u ~-i ~-· '6l · an4 S b) '2S ') t 7.0S 
q) . o~) t$ '· :7.6 i(a) and. s·) ti li so 9.5i 
~a~ ud 6~4) ~' .. ~.~ sa.s ? A tm4 Tb~ 25 t(l 10.6 
f(o) end 'f d ~ 17.& :n.i 
8~a) ·~ i o) ;±i l,i (() ll.l. :a o) ad S(d) ti u.s 112., 
t{a) antt t(b) ff .. ll.J 
10. 
lttuahret ~- or ~elat.1m> and :,B ot -~ •ten 
-MtWt. -1- ...a.. -L -!... ....i.. -L -L. -L. -L 
l{a} 4.9 .. , i.l. 1.2 .r: $.i 6.i & .. i w lfbs ••• s.o i.l s..~ 4.:: £.5 6.4 .,., .Q*4 l. 0: 6.0 i..l 5.l. i .. 2 ~.ft 0.3 :Lt i-.4 Ad 1.(d) S.,Q s.1 a.1 s.i L .. k s.s a •• S.4. .Li i(a) 1.1 s.2 i.2 $.2 s.s f".:.-4 5.4 s.4 .!J f!Cb) s.1 5.2 6.. a.1 5.3 s .. a ~.4 !4' ~(c) s.i i.3 , __ , •• S.4 t;..s, 6.1 .w. ~~4} :s.:z i • .5 .s.4 i.4 ~. '· i.l u :s •) $.,.5 i.~ a.s $..& i.Y s.1 .!d a(h) i.4 &.s s.a 6.6 s .. v '·' .Lt S(o) ts.• l)..,i s.s 1.6 G(, '·• '·' i.3 i .. S id 4(a .Ji S.1 '·' Ad ·~b ·' .& S.,?!{~ a.s s.t w e .. 2 "·' i.t.i SC•) 6.9 s. J,.Q 




1 c) lW 
'l(d~ ·~ 8!& l.lJ s b) J.J..l g~ JJ.J. d) AJJ 
tt.} ~ 
h} l1d 
''.f W4liuJ.l.Qed tl t· t. "'*,~di t :.t • 
u .. 
Dllu:J.ns t. le Cftl"ae of tbcl ~- OU~!! OJ.i ~~ilS Nftt & tQ; 
ot~ th1ftg · -.n aoU.<*!. ~ ~Ung ~ o t.?-ltuglna gel era4 1. 
t~t. ~ t• tut U.11.t lld •terW ttl.ed out 
oom~ed about $/8 to 1/4 ot t-he t()k4 ..-~ u ot tl» Aucpcmalot\11 al*> t 
of !lid . ~ i.tt. af't...r eCMtH1V Rtt.b1r&g ~~Ched •n ll.Mrl7 1/ 
the tota.l Yol.u In e-l.• 4 ud S t• vo • at t c;ol1da was Yfli7i'I ne r 
l/: &tter tlio tuat &tlhlnti• ad b-~ elichUJ' h i th&G 1/:2 at r ~ . a •• 
nab.1.ai• In t am DWI~ tt 1t~h e,. the Wlue or th aoUd ten 
~tltild •• ~ t.ht:c 1/L ~ tm ti .. · ••hlng, t \ex-1e.l. 
waa al..:ro Ytnf3' ~ ~· r ~;. wa t~h t • r •re m, ,. 
tlO:re •hr <mtl'W be ·oentirlhgeti oat. 
~esla:, t>'I! ~=-.ta~ of gel •f\dr' J.n 
GtU.y au of ~ lia Ufi d~ sad ·~ t¥A · onl7 t tlnt 
ftplat1en. Tm «~ ttm' · ~aia ·look 11 • in .l"e then~• ot l'W.tl~ ({a) 
't~b i( ) # ~t.~ tbo ~~pU. ot i(•). !ld.s ; . cul&r ~ r; 
t tvmt ~ l'e3t. of' t.tl4 &•4• $0 r .. &• 1' eoul be soer\a 
Al. of t.hu sw ~ ll!t't. .. t l~\ 24 • be~ <: t.ri.t\a~, 
:t:&HU. ur k~ u 1cmg - t~ &qe Detore t~ onod U1 e.p.ta. 
'fl ·"4 •1\h A aicnJ~J t. cl.a k\. abl. b qQ hll4 ~ tai:a pl~ looked 
t ~ Q (;}~-- 
The !d.Cl'O .co.g •t did ~ oae in'hrest.i t.htng, ~ er. rl ael 
\ t 1*:t r &•led ea •1.1ttlt4 ~ ~ti ot 1~ Ct'O slide. 
~ coul.d ~ ue tcl:i l _. ~ ticun ot ~ rel ~ t;ue rt.. ot •b- 
<f1Yls1oa. ·1 ~nntn1 i:n~ w flGt . 1JQ no\ th1 $lbdiviG 
1 
t W. 
• rtaMm Yd.thin • it" ~t••· 1' t the fli.irl:y 1.u- puti4l•• 
• ot gol 11l:d.oh lf•T4i lll.If;JUent~ ti. -U pa.riicl • 
tM.t tbtt blp •16 d ta- ~romiewt.. flltt l•s••t of ae lltllf.l.1er ·
••• uout tw ... ~tt. ot ~ cen~t.r. Yt.t'e nr ~ otllet' pe.r- 
Uol c:oing doc in •1•• ta .ta. tooy COllld !\Ot be uu •1th tl'MI Jlic:ro- 
"° . to bet•.ecm tl» ~t1clea that. wer ir1o~ •• Jut e f.Nt.T op&le1oat. 
baa 1n •bl.ch ao~g ~lA be dtat1Asuis-d. .sow.no. it. •• 1ntel'eatin1 to 
note tho n1a flt \he ~<lle;s wld<:h tM beat.Q" ~ 
1 • 
... ~t. \~t ts acld •ili •er• U. Olil.t?-e tbat reg~ the iJ"tN.tnt. ntlab r 
or~. whll.o )on !it •~er al.Dllne r 
da 1 Wtll&ff.11'1 ia ppe;J"Ctl7 not auft1c mt to d'll'U ~ ff:U .t< co~ 
Cl.1Ul®S.. 
then: J.a too: lr.l e p~ ~11\ ~- .n.eutnd and waltl.y albl1no 
rage pa.rt;J.aulul!f 1 ltud 4 \ho MR g~la 'llOUld l 
to tir.\d ct. ••~ or aot. ~ ~ or U•• ot: ro"H.AU® bl a ux1 
or • ~ t ~e Vill cout.t.au on up. 
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